A revision of the genus Dolichos in South Africa (Lesotho and Swaziland included) is presented. This legume genus, belonging to the bean tribe Phaseoleae, mainly has an African distribution, extending into Asia. In South Africa it is represented by nine species, two (D. sericeus and D. trilobus) of which extend into Tropical Africa. Dolichos is closely related to the genus Macrotyloma from which it can be distinguished by the short standard appendages, reticulate pollen and the generally purple flowers (standard appendages long, pollen tuberculate or spinulose and flowers yellow or orange in Macrotyloma). It also has affinities with the genera Dipogon and Lablab. The correct nomenclature, as well as complete synonymy, typification and distribution maps of all the species are provided.
Introduction
The genus Dolichos L. belongs to the subtribe Phaseolinae of the Phaseoleae tribe (family Fabaceae, subfamily Papilionoideae). Distinguishing characteristics of the subtribe Phaseolinae include expanded, flattened or coiled styles, presence of appendages on the standard petal, keel petals that are usually fused along both margins and perhaps most importantly, the presence of a white spongy tissue that covers the hilum (Lackey, 1981) .
Dolichos is chiefly African but also extends to Asia (Baker, 1871; Mackinder, 2001) . The origin of the name Dolichos is unclear, but apparently "it was used by Dioscorides for some similar plant, or for some species of the allied genus Phaseolus L. (kidney-bean)" (Harvey, 1862) . Adamson and Salter (1950) noted that it is "a Greek name for a plant with edible pods". According to Verdcourt (1978) , the name is derived from a Greek word for "long". A comprehensive background to the taxonomic history of the genus Dolichos was given by Verdcourt (1970) . In this work, he divided Dolichos s.l. into several groups now recognised as genera, including Austrodolichos Verdc., Macrotyloma (Wight & Ar.) Verdc., Nesphostylis Verdc., Pseudeminia Verdc., Pseudovigna (Harms.) Verdc. and Sinodolichos Verdc. (Verdcourt, 1970; Mackinder, 2001) . The latter three genera are now placed in the subtribe Glycininae (Lackey, 1981) . Verdcourt (1970) also established the concept of Dolichos s.s., which he subdivided into three subgenera Dolichos, Chloryllis (E. Mey.) Verdc. and Odontichos Verd. Dolichos subgenus Odontichos can be distinguished by, among other characters, the presence of a tooth at the base of the vexillary filament, uniformly thickened style (style thickened at the base in subgenera Dolichos and Chloryllis) and conspicuous bracteoles. Dolichos subgenus Chloryllis is characterised by greenish-yellow flowers, a nodulate inflorescence rachis and the curved style apex. Dolichos s.s. is a relatively large genus comprising about 60 species (Mackinder, 2001) . It is closely related to Macrotyloma, from which it differs in having short standard appendages (long and narrow in Macrotyloma), reticulate pollen (tuberculate or spinulose in Macrotyloma) and the generally purple, purplish pink or violet flowers (yellow or orange in Macrotyloma;
In most species, the peduncles are longer than the petioles, apart from two species (D. linearis and D. trilobus) where they are shorter. In D. peglerae and D. pratensis, the peduncles are diagnostically nodulose. Bracts and bracteoles are usually persistent, except in D. peglerae and D. pratensis where they are caducous at a very early stage. Flower colour is mostly purple, purplish-pink or violet, except in D. pratensis where the flowers are green or greenish yellow. The calyx is generally shorter than the corolla and bilabiate in all species. The shape of the calyx lobes is of limited diagnostic value, e.g. D. decumbens and D. falciformis have similar leaf morphology but the calyx lobes are round in the former and triangular in the latter. The standard petal is characterised by the presence of short, coneshaped appendages in all species. The keel petals are equal to or longer than the wing petals, but in D. peglerae and D. pratensis the keel petals are almost twice as long as the wings. Shrubs or suffrutices with trailing and/or twining branches arising from a tuberous rootstock. Leaves pinnately 3-foliolate; leaflets ovate, elliptic or linear, sometimes hastate or 3-lobed, with four linear stipels, one at the base of each lateral leaflet and two at the base of the terminal one, covered with silky white hairs; and stipules small, ovate-lanceolate, striate. Flowers axillary, in fascicles or in terminal or axillary pseudo-racemes or pseudoumbels; peduncles mostly longer than the petiole, sometimes nodulose (with warts); bracts and bracteoles minute and often caducous, linear-lanceolate, 1 to 3-striate. Calyx tube campanulate, bilabiate, the two lobes of the upper lip partially or entirely connate. Corolla purple, purplish pink or violet, sometimes green or greenish-yellow; standard broadly obovate, with short coneshaped appendages, with a well-developed, channelled claw; wings obovate, sculptured in the upper basal part, with a linear claw; and keel more or less equal to the wings, sometimes longer, often beaked, with a linear claw. Androecium diadelphous (nine filaments fused, vexillary stamen free to the base), anthers uniform in size and shape, basifixed. Ovary narrowly oblong, 3 to 12-ovuled; style penicillate below the stigma, curved upwards, glabrous or pubescent, stigma capitate and terminal. Fruit straight or crescent-shaped, glabrescent to densely silky, rarely warty along the margins, 2 to several-seeded, laterally compressed, dehiscent/indehiscent. Seeds compressed, round, ellipsoid or reniform, dark brown, black or brown mottled black, smooth. Erect, robust suffrutex. Stems slender, up to 0.4 m high, not striate-ribbed. Leaflets long, linear-lanceolate, mucrons absent, (40-) 60-100 × 2-6 mm, glabrous on both sides; petiole (7-) 12-22 mm long; stipules lanceolate, 2-3 × 1-2 mm. Flowers in axillary racemes, peduncles longer than petioles, without warts, (20-) 35-75 mm long, with (1) 2 to 4 flowers; flowers 5-8 mm long; bracts lanceolate, 1-2 × 0.5-1.0 mm; bracteoles narrowly ovate, 1-2 × 1.0-1.5 mm. Calyx sparsely pubescent, with equal lips, upper lip 3-4 mm long, lower lip 3-4 mm long; carinal lobe length longer than lateral ones. Corolla purplish-pink to purple; standard broadly obovate, 7-8 × 7-8 mm, claw 2-3 mm long; wings obovate, 5-6 × 2-3 mm, claw 2-3 mm long; keel more or less equal to wings, 4-5 × 2-3 mm, claw 2-3 mm long. Ovary narrowly oblong, 4 to 6-ovuled, 5-6 mm long. Fruit crescent-shaped, 25-35 × 3-4 (− 6) mm, glabrescent, almost shiny, without warts along the margins, 4 to 6-seeded. Seeds brown or black (Fig. 2 ).
4.2.1.1. Distribution and habitat. This species occurs in South Africa and Lesotho. In South Africa, it is widely distributed in all provinces but not in Limpopo (Fig. 3) . It grows in rocky grasslands, grassy plains and subalpine grasslands.
4.2.1.2. Diagnostic characters. D. angustissimus can be distinguished by its very long and narrow leaflets. These are similar to those of D. linearis, but are generally narrower in the former with a tendency to be conduplicate. Meyer (1836) placed the two in different sections, based on whether or not the face of the style is channelled. The channelling, however, is difficult to see even under a good dissecting microscope. Perhaps the most useful distinguishing character between the two species is in the shape of the leaflet base, in D. linearis it is round while in D. angustissimus it is cuneate. 4.2.1.3. Taxonomic note. Hilliard and Burtt (1988) indicated that D. angustissimus and D. angustifolius are two different species. According to these authors, Ecklon & Zeyher's plant (D. angustifolius) deserved to be recognised because of "its smaller anticous lobe (1× 0.75-1.5 mm), in having a swelling at the base of the style, which is distinctly channelled on either side while the inner face of the style itself is not channelled, and the lack of the hairs along the upper suture of the ovary". Upon examination of a specimen cited by Hilliard and Burtt (1988) representing 'D. angustifolius' (Sidey 3737, PRE), we found that in some flowers, there is no swelling at the base of the style, despite the fact that the anticous calyx lobe is small. Floral dissections of several specimens showed that relatively large anticous calyx lobes can co-occur with a swollen style base on the same flower, e.g. some flowers of Goossens 62 (PRE) collected in Pretoria. This specimen has a swollen style base and an anticous calyx lobe measuring 1.6 × 1 mm in length (Fig. 4) . Therefore, we here regard these as one taxon. Decumbent shrublet. Stems sprawling, 0.3-0.6 m high, not striate-ribbed. Leaflets rhombic-ovate, 10-26 × 10-25 mm, mucrons absent, sparsely pubescent beneath, glabrescent above; petiole (5-) 10-18 (− 30) mm long; stipules ovate, 2-3 × 1-2 mm. Flowers in axillary pseudo-umbels, peduncles longer than petioles, not warty, (18-) 25-65 mm long, with (2-) 4 to 10 flowers; flowers 6-7 mm long; bracts ovate, 1.0-1.5 × ± 1 mm; bracteoles linear-lanceolate, ± 1 x ± 0.5 mm. Calyx sparsely hairy, upper lip slightly longer than lower lip, upper lip 2.0-3.5 mm long, lower lip 2-3 mm long; carinal lobe length equal to lateral ones. Corolla violet, pink or blue with dark purple keel tip; standard suborbicular, 5-7 × 5-7 mm, claw 1.5-2.0 mm long; wings obovate, 4-5 × ± 2 mm, claw 3-4 mm long; keel more or less equal to wings, 4-5 × 2-3 mm, claw 3-4 mm long. Ovary narrowly oblong, 4-5 mm long, 1 or 2-ovuled. Fruit linear, 25-30 × 4-5 mm, densely silky, without warts along the margins, 1 to 2-seeded. Seeds brown or brown mottled black (Fig. 5) . (Fig. 6 ). It grows in fynbos and has been recorded from a range of different soil types including hard, sandy gravel overlying solid ironstone, well-drained sandstone soil, gritty loam over granite and shale. There are two sheets in K, one from herbarium Benth. and the other from Hook., the latter is chosen as lectotype because the locality details are indicated on this sheet].
Scandent creeping suffrutex. Stems 4-angled, striate-ribbed, up to 1.8 m long. Leaflets ovate to broadly ovate, with prominent white coloured veins, 23-40 × 20-40 mm, mucrons absent, pubescent on both sides; petiole 15-20 mm long; stipules ovate-lanceolate, 5-6 × 3-4 mm. Flowers in axillary pseudoumbels, peduncles much longer than petioles, without warts, 9-15 cm long, with 3 to 6 flowers; flowers 6-8 mm long; bracts linear-lanceolate, 1.0-1.5 × ±0.5 mm; bracteoles linearlanceolate, 1-3 × 0.8-1.0 mm. Calyx puberulous, with equal lips, upper lip ± 3 mm long, lower lip 3-4 mm long; carinal lobe length equal to lateral ones. Corolla purplish pink; standard reflexed, broadly obovate, purple at the tip, 6-8× 6-8 mm, claw 2-3 mm long; wings obovate, 5-7× 3-4 mm, claw 2-3 mm long; keel slightly shorter than wings, 4-5× 2-3 mm, claw 2-3 mm long. Ovary narrowly oblong, 3 to 5-ovuled, 3-4 mm long. Fruit straight at first and becoming falcate, 25-30 × 5-7 (−10) mm, glabrescent, not warty along the margins, 3 to 5-seeded. Seeds reniform or almost round, black (Fig. 7) . 
Distribution and habitat.
The species is found in South Africa in the North-West, Mpumalanga, Gauteng, KwaZulu-Natal and Eastern Cape Provinces (Fig. 8) . It occurs in burnt grassveld and on rocky slopes. Straggling shrublet. Stems slender, twining, 0.5 m long, not striate-ribbed. Leaflets narrowly or broadly hastate, or oblong, 13-25 × 5-7 mm, mucrons absent, scabrous on both sides; petiole (5-) 8-10 mm long; stipules lanceolate, 2-3 × 1-2 mm. Flowers in leaf-opposed or pseudo-umbellate racemes, peduncles longer than petioles, without warts, (25-) 34-90 mm long, with 2 to 6 flowers; flowers small, (3-) 4-7 mm long; bracts lanceolate, 1.0-1.5 × 0.5-1.0 mm; bracteoles linear-lanceolate, ± 1 x ± 0.5 mm. Calyx pubescent, with equal lips, upper lip ± 3 mm long, lower lip ± 3 mm long; carinal lobe length equal to lateral ones. Corolla bright pink or pale mauve becoming purple with age; standard broadly obovate, 5-6 × 5-6 mm, claw ± 1 mm long; wings obovate, 5-6 × 1-2 mm, claw 2-3 mm long; keel more or less equal to wings, 4-5 × 2-3 mm, claw 2-3 mm long. Ovary narrowly oblong, 2 or 3-ovuled, 4-5 mm long. Fruit linear, straight, 25-35 × 4-6 mm, densely silky, not warty along the margins, 2 or 3-seeded. Seeds brown or black (Fig. 9). 4.2.4.1. Distribution and habitat. This species is restricted to the Eastern and Western Cape Provinces of South Africa (Fig. 10) . It occurs on well-drained loamy soil in sourveld, karroid scrub and grassland.
Diagnostic characters.
This aptly named species resembles Dolichos linearis and D. decumbens in its trailing growth habit, but differs from the two species in having mostly hastate leaflets or if not hastate, then at least the leaflets are lobed at the base. Diffuse suffrutex. Stems twining, slender, up to 1 m long, not striate-ribbed. Leaflets broadly ovate or rhomboid, with prominent veins, 25-60 × 20-45 mm, mucrons absent, glabrescent above, scabrous beneath; petiole 25-65 mm long; stipules ovate-lanceolate, 2-4 × 1.0-1.5 mm. Flowers in dense fasciculate racemes forming at intervals along peduncle, peduncles much longer than petioles, nodulose, robust, 50-220 (− 260) mm long, with 5 to 7 flowers; flowers 10-20 mm long; bracts and bracteoles caducous. Calyx hispidulous, much shorter than corolla, with equal lips, upper lip 3-5 mm long, lower lip 3-5 mm long; carinal lobe length equal to lateral ones. Corolla pink to mauve or purple fading yellow with age; standard ovate, 15-20 × 10-15 mm, claw 2-3 mm long; wings obliquely ovate, 6-8 × 4-5 mm, claw 4-5 mm long; keel longer than wings, 12-18 × 4-5 mm, claw 2 mm long. Ovary linear, hispidulous, 7-13 mm long, 4 to 6-ovuled. Immature fruit falcate, 30-40 × 5-8 mm, glabrescent (Fig. 13). 4.2.6.1. Distribution and habitat. This rare species is known from a few localities in the KwaZulu-Natal and Eastern Cape Provinces in South Africa (Fig. 14) . It occurs on forest margins.
4.2.6.2. Diagnostic characters. Dolichos peglerae is superficially similar to Lablab purpureus in leaflet shape and the presence of nodulose (warty) peduncles, but differs from it in having very small, caducous bracteoles, larger flowers (up to 20 mm long compared to up to 15 mm long), and non-rostrate keel petals (apart from the more obvious generic characters such as the blade-like style; the non-penicillate stigma and verrucose margins on the pods in Lablab). D. peglerae also shares the nodulose inflorescence rachis with D. pratensis, a character which makes D. peglerae intermediate with Dolichos subgenus Chloryllis. The two species however differ in leaflet shape (broadly ovate or rhomboid in D. peglerae compared to distinctly 3-lobed in D. pratensis) and flower colour (pink or mauve in D. peglerae, green or greenish-yellow in D. pratensis). 4.2.8.1. Distribution and habitat. In South Africa, this species occurs in the Limpopo, Gauteng, Mpumalanga, Eastern Cape and KwaZulu-Natal Provinces (Fig. 18) . It grows on sandy soil, basaltic-red soil and dolomite in a wide range of habitats including high altitude grassland, rocky hillsides, grassy slopes, bushveld, often on roadsides or disturbed places.
4.2.8.2. Diagnostic characters. Verdcourt (1968) has comprehensively dealt with the infraspecific variation of this species. It exhibits a wide range of variation in robustness, indumentum, and leaflet and flower size. In South Africa, the species is relatively uniform. In growth form, Dolichos trilobus is close to D. sericeus but differs from it in having smaller bracteoles (2 mm long compared to 7 mm long), smaller flowers (up to 15 mm long vs. up to 20 mm long), longer petioles (up to 70 mm opposed to a maximum of 30 mm in D. sericeus), and larger stipules. Also, in D. sericeus, the carinal lobe of the calyx is longer than the two lateral ones, while in all the other South African Dolichos species the carinal lobe is equal in length to the lateral lobes. 4.3.1.1. Distribution and habitat. In South Africa, this subspecies appears to be restricted to the KwaZulu-Natal Province. No specimens could be found in any South African herbaria (BOL, GRA, NBG, NH, NU, PRE, SAM) and it is possible this subspecies is extinct in South Africa. From South Africa it extends through the northern parts of southern Africa to East Africa and into Arabia and Asia. It grows in grassland, open woodland and at forest margins.
4.3.1.2. Diagnostic characters. The typical subspecies differs from subspecies transvaalicus in having ovate or rhomboid leaflets, while the latter mostly has distinctly tri-lobed leaflets with the central lobe rounded. D. trilobus subspecies trilobus has longer peduncles and shorter petioles. Burtt-Davy, Man. Flow. Pl. Transvaal: 423 (1932) ; non Willd., sensu stricto. 
